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(54) SEMICONDUCTOR DEVICE 
(57)Abstract 

PURPOSE: To provide a semiconductor integrated 
circuit which operates at high speed even at a low signal 
amplitude and which does not cause the increase of 
power consumption at the waiting time. 
CONSTITUTION: The device consists of a drive circuit 
(DRV1) converting a signal with large amplitude into a 
signal with small amplitude and outputting it to a signal 
line, a signal receiving part (REC2) receiving the signal 
with small amplitude and converting it to the signal with 
large amplitude, and a signal processing part (INV1, 
INV2) processing the signal with large amplitude. Thus, 
by reducing the voltage amplitude of the signal line, the 
power consumption of the entire integrated circuit can 
be reduced. 
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H#WW3ft©18S§3 

m*m 1 1 a* 1 2 ©m^fifiTSi^-r «. c m 

o s m9&&weft4>fc< t t>^ty***«Wlif»ir« 

v»t» st 1 ©<t#tg«©as wvuzm 2 ©*i#ig<ii©ia 
i/^jp^o 1 ©g#sffi©fiv<;n4 

£ 2 ©<tf|iS«©*£ l^UV-J: 0 <fe/h3 V» £ £ t-r 

mxm2] m&mimmo*m#mm\zti\,>x* SB2 

i*#gBl£*H>T. #«IS©«»«Sia»S*»fPffii8aS 
-C©»f£«KE© 1 0 0#© 1 £TF-C»3 C tS4$att 

[S^5] S3fcm75Si!#9I4©fan*»t£E*©¥ 
S*#£Bfc:feV>-C, 31 2 ©fe^jg«£A -h l/TSlfflg 

3\ A*ICV~X. »2©#^CFW>*«SStt£nfc 
IB2it$©MOSh7i'^. SI 1 ©SSTPIC-7*— 
K ffl7J»CFW>*^«3n&SS23l«Jg©MOS F 

asnfcS2ia««)Mos h7>^*, »2©«^ 
try— f. fc f i"f >3S»««*nfcm 1 #«jb©iio 

**«jR3n&»l#t8Jg®MOS F9>^X*> 
[gf*« 6 3 »*® 1 75SSI*« 5 ©firn*>CE«©¥ 

7 3 m&m 1 75sn*« 6 ©<»rn*» \zmm<o* 

s©x*m^«*n«t d *.kv>j8 i ©©^jBSfc^ss-r 

an ©ra^t8fST!©*uas»£fT&3*a3 40 

@K t . «Effi31[sllS©.SS l ©@# £4rcSHi;**-i±gBft 
«IhI»^ p y f <DA»Mi« U>JB 2 ©e^«i(i€^r 
■ra«**±BMIHI»^n y £ ©fl-BBCffiTrr SU* 

SB 2 ©®^js«tt i st«jp hSTFT abs t *l$at-r 5 

MMMIl 0] H$£8XI33l$£9©ftn:A>£gEtt© 
¥««MfiBlz«b>T. ±£SS 1 ©«#«««, *8fo&>5 



<ftB8¥4-2 115 15 
[HljfcB 1 1 ] m^tm 8 ftSM*g 1 0 0ft*l*IZG* 

««E*ts^§»^«»»-e©»^*ss[© ioo»oiar 

[ttfcfll 2] l»*«8 75Si»*JBl lOffftfrfcG* 

©¥*#£fifc43^T. ±EA7JHIKtt. AfcfcV— 

x, ss i earee f u-r >wmiit<t\ttm i *«»©m 

-r nfcsi 2 s*«»©mos h9>s»x^t, 
si i ©4gmcy- f, mat f u-f >**&iR3n&ss 2 

i««CQMOS M*>3>X*i. W*fcy-K SSI© 
SSmc F U-f >**8«Snfcai 2 f««0MO Sh7> 
3>x*&. SI2©a8m:y-K tHTJlcFU-f 

antgiiaitoMos h7>yx^t. m^iry— 

K »2©«^PK:FL"f >»«»«3n&»l»«®©M 

os h5>yx^is*4< £fe$tf^t*»«£-ra 

[gl^l 3] g?*^8 73MSS*^l 2©Wn*Mt82« 
©¥#*SKIC*V>T, ¥9Mt:«Sl*3fi8©£«:*^© 
tg«S±EIB 2 ©«^IB4it L1tZ t«ifj«tt -S^N* 

[gs^i 4] m-#m87bmm#mi 3©i>rn^(cia« 
mm. 

in*mi 6] SBl:fc£tfSS2©©^S«T:»fFf*C 

mo s nrB*-e-n-? r n4>^:< £%>^tr¥^*aniBic 

*SV»T, -e©A***Vi«HJ*©«^S«©— ^**»2 
©«^fi«K4PL < » SB 2 ©©^©BliSB 1 ©©-^«« 
© 1 / 2 «t 0 V> ^ £ «Mt&-r«4UII(*ttB. 
CSI*«1 73 H#«16ffi*©#S*#g«C:j3t»T. m 
1 ©m^jgfil^f-^&»l&-r««iS«£E©^«l£« 

[19^1 83 i»^17SE«ffl*W^gfflC^UT, m 

CS15*«1 93 »*^1675SH^18©Wn3Wcffi«© 
*T?©»^««E©1 0 0»©1£ITT*« 

¥m#&WK&\,*T. firtB^©iBR«««»lmA«TT 

[»«©^to«si^] 

[00 0 1] 
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3 

[0 0 0 2] 

V&%<DmS\ *mti&&m& (LSI= Large Scale 
Integration)<DS*Sfctt* ^*^ft?*SMO 

s i omnt^mi3(om^mm\z^x< z>. z<z>& 

£o 

[0003] m&oh s i (oi&mm&t vx\t s va*£ 

LSI ^y?±\Zftmnm&EE*:»1£?Z>&tE&iSl 
EKfcJSITf 7W • -f — • • -f — • ^ 

— • Xf-b •■9*-*^^ SB2 
1#, 5§5^, me 0 5-^6 1 11 (1 9 8 6) (IEE 
E Jounal of Sol id-State Circuits, vol.21. No. 5, p 
p. 605-611, October 1986 )&&tr»TBfci;&*VtV»S. 

n5Vt3.5V "C^, C0>J:<5fc. LSIOifTfe 
S^aftO^t^'y^RAM (DRAM) Ti8««:*7CO 

[0 0 0 4] 

• smt— Tf-ji* • • v u s> F • ■ »— 

3S9#* IB 5* i2 5 6-82 6 7l(197 
4) ( IEEE Jounal of Solid-State Circuits, vol.9,N 
o.5 f pp. 256-267, October 1974 )fc#V»T»CSnT 
C(D*P\Z7Ft<tlX^Z>J:5\Z, MOS h^>v>X^ 

i^^a^ mm* 

-U>^«») iWttn, MT«8 0mV/lffi m 

momx&z. vitffiox. mmm.m<Df&'r\zitmvx 
v b*y isXv*zmmtz*>&Lfrt£i$Lm*mf>mn. 

^ittz, u*ii««ffi»***«aTfcttTJfsna:(r» 

• • • A-X -19 8 9 

. ^ >^-tx3t^ • • • ^ x;p 

XXT-f • f^yny- • yXfA • T> H • 7?Vtr 
-$/H>X\ $18 8-311 92S (1 9 8 9) (Proce 
edlngs of Technical Papers, 1989 International Symp 
os 1 urn on VLSI Technology, Systems and Application 
s, pp. 188-192, May 1989)*. ^Dy-rO^X- 
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4 

it~f • If • v>5pv ? ^A • :*> • W • ^W^l^lr— 
• xl/^ hnx^x • T> H • /W • ^>/\U^i r — • 
X-n-nV^^-X, S55-S69I (198 
7) ( Proceedings of theSymposium on Low Temperat 
are Electronics and High Temperature Superconducto 
rs, pp. 55-69, Oct. 1987), £*V»TttC&nTfr> 
*o e-<Dffifct*3J;-£0. 3 5-0.5 5VSST&*o Z 
©i"*0«««E<DTlBB:» XAJ±1, 5V g8T?& 

If? t^5HW»^fc. 

[0 0 0 5] *5B9§tDBMfe£, £5 Vlt&MTmtZtl 

[0006] 

xm«i-?zzt. /b$tefttim&x&2temn 

it? 

[0 0 07] 

i/tx) e^R 
^/t. £-^ttd»fiMT«*fe&» fit 

m^ffiaa (ax) cD**«^ra&ffi«'X7^, 

^Sfc^:t3T^S«««m^)TISJCtS^nTfc, 
M*ft#tRin. XMtt. 

[0 0 08] 

[XltM Hl«*«^lc«fcSCMOS««(tHlK©S* 
«E*ftRWr***«T»S. I^0K:*V>T, CMOS 

*n&©iB-r«**«i"r*«*E»^6«i*a 

tl%> 9 Z<D&<DWX\Z* BLKl<Da*^e^EiSRS I 
Glir<k0BLK2(0A*«ce^LTV^o ftBH^n^ir 

40 rec2) , ^^mm<Dm^^mmr^mm&M^ 
(mx\i, minvi, inv2) . ^ummom 
f$&m j %&fflzmt>'?z>m$hmfo mx\i. h^drv 
i) &#>£*u&3n«. 

[ooo9] ztizvstmmikmmz* «k«jbevc 
civssK*o»fi!U (vcc-v 

SS) t^^o ffiBrfHl&DRVl iiNft^MOS h 
P 2iC<fcO«l*$n'5o Jl(DIK«rt5ia»*S«mVCL 

o^<fc^ v s Lotwisu m#*s i g i \zmm (v 
5(7 clo-vslo) nmn&ax'rz. cns<^ 
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«iB«fficDmi:ttvc OVC L o>v S L o>v s s 
/ty^y-Mavssic* tp 2<DMy^y— m*vc 

[0010] e^s#«REC2«, fo&y-h£*rr 

MOSH7>^TP3, Slr>(E>y-h£:FW 

tTN5^J:«Pft*MOS h7>^»TP4 J0 
tTPSA^IlSSn^ 

[0 0 11] &1tm&#~bTK3<D>f-hlZtemEEV 
CLIS, T P 3 ©y- Mr tt«BEV SL I fc-tn^n 
HHWbTViS. fc*3, TN3 0W^y-httVSS 

ir* TP3©/^^y- Mtvccjr, ^n-enj&Ri, 
rvi^dt, zmsnt. ^-n^nvsLO, vclot^t 

^^CDy-hLlr^««Ett»0. 5V , Pft*^ 
MOS h9>^#oy- Mx*Vi««ffitt»-0. 5 

V fcg5&l>TV>*. ^ 
[0 0 12] c£X+ C©|il»0»«2ftH2fe«^TIB98 

-r*. ccDflttrfck vcc=i. 5v, vss«0Vv 

VCLO=lV, VSLO=0.5V> VCLI = 1.5 
V, VSL I =0 VOWfc'P^tRBtSA £*l6 

VCC>VCLO>VSLO>VSS 
j&O, VCL I>VSL I 

IslK^ny^BLK lrt<D-f ^INVl^ffl^jN 1 

t 0 ICfeUT 1.5V 35>S 0 VtC> t3C 30 

:*3i>Tovrt>fci. 5 v ic**trr 

[0 0 13] «rSM 0<Z>£U9, tmfflfNl^l. 
5 V ©KH:, h^>5>X*TN2«E>y— h • V— XIW 
WOK IV, h^>5?WTP2©y-h • V-XIM 
EI40.5V \ZteZtt*b* TP2*«*9 

itfto. JBttin»^)ta*. -ra*>*«*»s igu: 

UVSLO=0.5V MUAStt*. RUSK, fiBElK 
R E C 2 £«*W-*<Ei£y- h TN 3 ©Y- h - y-X 
BMtflEttlV, b7>^^TP30y-h • y— XfB 
«JEE«-0.5V KikSfc*, TN3#i*a> TP3*« 40 
jf*lift&. h7>^TN30e»ffi**TP4 
Kit^T*#**<RttUTl*«fc*, «fN2«A^j 
S I G 1 <h^LV>0. 5 V *Cfc:r«3D* h^>S>X* 
TP5jWP«LTH*. ffl^N3CO«JBEtt0. 5 

V HTIZfcOTl***:** h7>^X^TN5li*« 
ItftD. SBHFN4I41.5V (Cfc^>TV>£. L&afp 

o v kr^sjvch*. cns©h^>5*x^© 

TP3©y-h- V—XlBHMEHt-0. 5 V £Y 
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h^v^x^fcjt^fttf* £G>i^>>>x*<0fi«>s*J 

t 0 fc^TR^N 1 ffi, 1.5V o vicSift; 
*r*«^£#*-*. h7>5?X*TN20>Y— h • 7— 
XB«EB-0..5V, b7>yX^TP20)y-h - 
V-XR«BEtt-lVfcfc*fca, TN2W»1 T 
P2)W»aiftO, KftUKcDtti^ -r&fc^A-^sis 
I GllCttVCLO=l VjWBASn*. H«HC, SA 

isikr e c 2 zmm-zmmv- htn 3 <z>y- h • v 

-XlHJWEEttO. 5 V. h7>'^^TP3©y-h' 
y-Xffl«JEtt-lVfc&*fca* TN3#*f* T 
P3M»a&&:*. h»>^TP30BWW*lH 
4 KJt^T*a*#<Rft-r*C£tc£D* R^NSfc 
A*SIGlt»UUVICM, h7>^TN5 

jwa-r*. — ^ rw2<z>rbei*»i vtT±st 

tfcj&tOTh7>^TP5tt*«I^t), as 
?N4tt.0VKft:S. -efiDIB*, h7>^X^TP4^ 
R^N 2 t 2 fc*3V>T, 1.5 V 

[0 0 14] ttflt 3£*fr>TNI?Nl#f. OVs^fi 

1. 5 vfc*«-r*»-&tet>, cntH«ic«*»si6i 

tel Va>S0. 5 VK, ^N4B0V^ei.5V^ 
[0 0 15] ZL<D&*>\Z, IaI»^n^^BLKlrt<0 

1. 5 vcr>@^Mi@$o. 5 v ©s«s*-r*«wfcse 

RU ^cDA^*0&:/ny^BLK2T?Wtf 

1. 5 vcom^is^^si-r^ct^t-c^s. — RK\ 

TR^Sn-5. Lfc#trC» ^(D«^»<o«JES®^/h 
* < T * 21 1 t^RBB^OttflRRftftCSA^ 
R«H»:/n!y*rt«MlEERR*/ , tX 

D C£K.kO. ^ny^W<3!> 

iaK»©»ipR«*jfctf*£BWK. /tx 

(K5MV\*) ©Y— HS/tXORRBLb© 

T**fcV»5«j«fc«fcR*.T^*. *IS««TH © 
«KS I G 1 Oft»»«CW«r— H3^«-r*«>lc:»-r 
CW (VCC-VSS) 3^6. CW (V 
CLO-VS LO) ^&ttHfi»0--£tt j>£ ZL £ 
:ni:J:0, RRRRfeJttfMRttft'bns 
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tO 0 1 6] £^±CO^Ttt, 6^©«®«JEVCC, 
VSS, VCLO, VSLO, VCLI, VSLISIlv 

xm&*m&?%mG\z^x%m\^it. ^n^^tE 

V> 0 ^nettitMA^ftftUTfel^L, vcct 
V-SS 6*JL, «S[HlK^WJcS;tt^flE 

SiftlilttfciDVCLO, VSLO, VCLI, VSLI& 

[0 0 17] H3tt*«W(C<fc-5CMOS*aiHl8<0^ 

OS h5>^X*TN6 43<fct*P^ir*^MOS h^> 
ir^UMOS h^>^X^TP7<D^— hl^^tlE 

©»^ffi&teoiHiK&«i^rsMos b^y^xpoy 20 

mni£*V CL&£TPiSL\zm?LZ> : m&X%Z>* 't£&* 
TN6i:TN7cD/W^y-h5d:VSSlC. TP6£T 

P7©/^^y-Mivcci:, ■en*n««UT^* 
a** cnsn nv s L*i»v c LTt^tt* 

X^©y-KL^V>fiimffitt v Xfr>3rJWKrO. 5 V , <s 

b^^«mmii»^ffioiav^)&«*5j-o. 5 v „ mnm 30 
to 0 1 8] c:<7)[5iK<Z)ft^«Sl2ic^bfeafm^-c 

HWfcWHStt*. ~ VCC=1.5V ( VSS 

= 0 V, VCL= 1 V, VSL=0.5V©«^tt)^T 

CO 0 1 9] Mt 0®6ltt. -TfttoSJKPNS**!. 
5 V h^>^X^TN6CDy— h • v— xh 

tEttlV, h7>^TP6©y-b • V^Bt 
EttO.SV TK6&mm* TP6^t*» 40 

It^D, mmm&Q>Wl, -T^:t)^©^«S I G2IC 

avsL=o.5v antiAsn^o w»K:».ft«iHi»R 

EC4^«^rS<E«y-hTN7CD^-h • V-XIB 
«BEte0.5V, h7>^TP 7 • V-X 

RmjEteO V\ZWOX^^ft^ TN7d^a> TP 7 
h^>v ? X^TN7C0K»«B**TP 

x*siG2t^Ui0.5v i:^t^o> v<yyy 

7^TP9!^»11W, — ffl^N7<DSJE« 
0. 5 V SKTlZfc-DT^ZIttb. H7>yX^TN 9 \t 50 



#W4-2 115 15 
Mit^t^D, 8111.5V fclfc^TV* 

7i*it*ttfco vicisjgsn*. £n&<Z>h7>^X* 

0D*-C, TP7c&y-h*y-XB8SffiteOV<hfcO> 

cDh^>^x^icjt^ntf, dcDh^>vx^<o^*^> 

[oo2o] *<D&0i$m\z&ftz>mft*>mi \zmvit 
mtmmx&z. co^\z, &m&m\ztt^x=.mm 

tT, 4^<D^3l«ffiVCC ( VSS, VCL, VSL 

\z&*)m»*mm'tzz:£iPT&2> 9 nti&&±x*w 
*6«»l/TfeA^U vcc£vss££«fl«a>e> 

^A, *lft[elKrtffl^^^fcmjEE^»lHlK^<fcOVC 
L. VSL&££^£LTfc»bftl>. ft*, C0ftlk 

[002 1] 0 5 £#UT*f8ilB<^^£#i#:» 

trR^T*. H4 43<fcrX® 5ttAttM (CL = 2p 

ufc^s^uT^s* ^m©*^{ct>, mm (vcl 

-VSL) <D©*t£A;frLT, fl*?£|g« (VCL-V 
SL) T^I&t* *«fc<3fc:LT^*u C MO Sftlft 

m»T^ @34^T<fc^iCtt»ca<Z)CMOS'f ■ 

CL^J;^VSL^«aitLT»^^-TV^. 

ftwx\z. m 5 £ 5 izA^m^tDrnm^mm-r a 

W^&ftlHl&REC 5 ttMIitSCMOS^f > 
A— ^l5TKDRV5ifCJ;D««LTV^. RECSte 
03^©REC4t, tftDRV5tt03f«)DRV3 

MOS h7>^X^oy— h»ftlftt7nm 
* £fc£h7>S>X*<Z>y-H:&Lft£ 

[0 0 2 2] 
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9 10 





L (5 


9U» 


W U^D» 




TNI 0 


0. 


6 


6 




«-9fi«*«l. 5V£TFT5&» 


TP 1 0 


0. 


6 


2 0 




TNI 1 


0. 


6 


1 5 




TP 1 1 


0. 


6 


50 




iLLOfi»fflPJIB tpdr(ns) 


TNI 2 


0. 


6 


6 


2 


1.29 


TP 1 2 


0. 


6 


1 0 


1.5 


1. 82 


TNI 3 


2 




1 


1 


3. 8 1 


TP13 


2 




3 




i^tpdrOns £O£oc0 


TNI 4 


0. 


6 


6 


io &&t?zt* g^ss©s/jNett»i.2vt&-5o - 


TP 1 4 


0. 


6 


20 




TNI 5 


0. 


6 


1 5 




iLL 0 SStmsmn t pdr (as) 


TP15 


0. 


6 


5 0 


0. 5 


1.9 7 



zmz&o. ^®ttt*&w<Dim&<Dftim\z&K 0.4 2. 2 9 

zmnmjit** mmcmmizu*. 0.3 2. 8 4 

[0 0 2 3] 0 6»A^(I N):fc<fclttii2j (OUT) <B 0.2 3.9 9 

i»££^LTV>*. 0 96*^9 0XI:3f * *9 .hfctK tpdr< 3 n s &X>iz*D(Dm& m*i& 

ffl&ffi*5t±0^ra t r, 9 0%frZ 1 0%{c3S*rs«? «<&&/jNffifct#$J0. 3 1 V£fc* 0 Cl<D«Wf<em<fcf9, 

T35^ffi^7&t5 OX^-Tifc^Ji^S^T^ra^itJir) a? 0> ©#««£f£*O^.2Va>Si»0. 3 IV 

ffi##5 096 *T^T^^TcD«rra&icTD^»jS 0e*ilM»fW t r <0#?«fiB^^U&^ &T#0£ 

[0 0 24] g3 7«W^it±0^rra t r<om^mm (V [0 0 2 6] H 9 CMOS»«IhI»S<Z>M 

CL-VSL) «#tt©fHH8j»Wte^^LT^^ <0-3SJ6«T;fc*« 0 1 3 cogdIMTtt. « 

a*<0CMOS^>/t—^KJ:*jB»!a*Ttt«#lR*i *^*U^Va:«U'^>KO|IBT31»r*IBr:» WHM 



S^** (V) a*AJiOWM tr(ns) *»T«*<oaUbD**VitoftT^0»llll*«**lf»« 

2 1.37 ^? ^ 2 e \z\z-*D<Dmnmz&< om^&mmte&mz 

1-5 1. 9 8 Sn**5fc*&K:tt. Z<DniM&&tZ*Y£imf&Wite 

1 4.2 5 H9tt. C®HMft€a£ftt>J:3firr 



wB^SLh o nmnamiH* * icasmr s mafias* c mo s ■* >n-* \z «t as 

@^»H (V) ffl*j£±0W[«t r(n 3) mia!»REC8A, iS^tXl^HfcaiilBR E C 8 B £\Z£ 



0.5 1.0 9 r>aM£LTV>4. REC 8 A(0-T Wt— ^ISI&EU 0+ 

0.4 1.17 Offi»IsIKDRV7©^>A-^{5lBi:[^a, VCL fcV 

0.3 1.3 0 SL*MtLTllfft-5. VWaatel»REC 8 B 

0.2 1.55 40 B, S*MJCH3*<DREC4^Hi:'b©T*^o RH 

0. 1 2. 1 6 K*V*T, ■ttBBDRV7&ttj^«N^*;i'MO 



ifclh tr<2ns^<!:^IStn^ S h ^ >>?X^TN16cfecfcrXP^^MOS h^>S>X 

.ff®***tt»0. 12Vift&. £O#*TjS*«fc0, ^TP 1 6, S®I5lKREC8AO^>/t-^$J«TN 

B*fi«*tt*C!>l. 5V*6i»0. 12V^i#Dlffi MOS h7>^X^TP 1 7, *itfl/^«»@l!SR 

t r e>mVrt$%:&7f;ls1tt)K ffi;*j&T#0i$ra t f jet? x^tni 8fej;OTmMos h7>vX^TP 

^»T*H«OBMK»*W»6n«. 1 8 coy- h L*t>tt«E0fM**tt0>ntt*lMtr 

[0 0 2 5] B8f*lLkDfi&Sai«mt pd t <Z>mn *MOS h^>£?X*<Z>y- h U«V>tt*BE®!fitftt£ 
S@ (VCL-VSL) tt?¥ttom-»t8«Wte*^L 50 0*>«<LTV>*. ft*, TNI 6. TN17*<fclXTN 



—114— 



(7: 

u 

1S<D/Vy#y— HtVSStC, TP 16, TP17^«t 

rXTP i sorcy^-htevcctr, *n*n&mv 
x^%&, ^nen -en-en v sL^vcm 

OS h7>^X^<Z>y-hL^V^«JBEtt. 

o,5V , fiviMifiov, p^t*;VMOSh7>^ 

5 V , «^i©ft^W«)0VT*^. 
to 0 2 7] C05EilK^S&fPttH 1 0 K^Lfc»fftfc7g 

-cRW;*n*. 03 tz^b&0§ 10 

E&REC 8 BOA*^^«lTffi«iffi»*r5«t>D 

fc^T, *|»«Ttt*B?N 1 0 CD^tWB^N 1 4 

*3, u^Tlt VCC=1.5V, VSS = 0V. VC 
L=1V, VSL = 0. 5V(0«^IC^HTIft?!t5 

<Dmmmm<Dmm&te<?^ Sim 
K&«^-r-6ajos-r \z& ^xmm v c l*^v 

[0 0 2 8] 01 l^^iZJC'&CMOS^EEl^ 
[0 0 2 9] COMTtt, «*a*»Sv NANDy- 

hi:J;5Si@ffiRECi ia, &jLZf\"VVX9mti 

RE CI 1 B ««LTV>£. REC11AC0NAND 

y— Mi. 09CDREC8A<h[3«, VCLtVSL^ 

msctLTSMe-r*. i^;«tfciH«REc 1 ibh 

S*&9 (C0 3 +<0 R E C 4 ^ 9 R E C 8 B <h m U 

[0 0 3 0] mi$<DCUOS®&<D»&tm&. 20<0 40 

2, TN3 3t 2T3flE)SWia«SnfcP3:1r*Jl'MO 
Sh7>^^TP3 2, TP3 3fc*5NANDy- 
h£«j£UTV>£. ctlfc, fflO)[5lK^b!y^BLK9 
*6©OTSIG4t, BLK1 O^cDfg^S I G5 
t^AAU -t©HANDffl**<BTFNl 5lC»r^«. N 
ANDy-h£#|j«T*MOS h^>i>X*iCti. 09 
+WREC8 AC0«^t^«> U*Vi««EOl8»flO 
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mmtRM<DM£LT* 2A*<DNANDC!)«£fc:3HT 
■MBbfc^ -£<Z>ffiO, «Att3A*tt±ONAND 
«\ 2A*fl±©NOR«, EOR & 

iliS?!!?**. 

[0 0 3 1] 01211 nffl«JB«JBEVCC, VSS£ 
[0 0 3 2] 0*, DIVtt3^flMSStRl, R2, R 

3\z£om&vitft&m». opi, op 2 tisane 

UK, TP 4 0ttVCLI»ffl^Pft*^MOS h5 
>*J7*9+ TN4 OttVSLKRfflON^t^MOS 
h7>z?X*. R4£R5*i;W:TXJS©ffi8t, CI- 
C3H:W«0»i1!*6. COSJSJCcfcOVCLtV 

sLtcri, «ven 

VCL= (R2 + R3) X (VCC-VSS) / (R 1 
+ R2+R3) 

VSL = R3X (VCC-VSS) / (R1+R2+R 
3) 

fc*«BE?W5tV5o ffULtf. VCC=1.5V, VS 
S=0V, R 1=R2=R3 0^(Clt« VCL= 1 

v, vsl=o. 5 vtmztiz* 
[0033] si 3\tt&mtz£z>mmm&o>m<D-m 
mw-e&z. *mmmx\^ #®©«!ivcl, vsl 

*«-W»OK»lillS«C«»T*f«*>DIC, VCC. VS 

[0 0 3 4] 01 3fc«»T. CHP SY&Mmf&y 
7 % BLK1 2^>BLK1 Stt^yr/SMOTsisHft:? 
ay 9* SIG6ttBLK12^6BLK13C^$ft: 

«0>WftSK. RECl 3tte^oa®IsIBST&*o ffi 
MMIDRV12£ft»*tf. S*ttfc«/Sti, 03^ 

[0 0 3 5] BftHIKDRVl 2fct, N^ir^VMOS 
h7>vX^TN4 0, PmMOSh7>yX^ 
TP40, NPNJg/t-f • h7>^Ql, P 

NP»;W#-9« h7>^Q2, fcj^6««UT 

ii, ^venssvcc, vssksbbu x5 7^» 
«CMOS-f>;wi:s»i/T^. */t-f#— ^ 

• h5>^X*<0^-XSHH;:fi, i£«[«JEVCLB, 

vsLBft^uhLTir^. ^n^coffitt, -en-envcLB 

=VCL+VBE 
VSLB=VSL-VBE 

TifcS* CCfc, VBEii/t-f ^ • h^>i^X^O 

^-x • xsy*ma>M#tomBBT-c*Q* mo. i 
sv t*^, z.o&otzmmz~tz>^t\z&t), 
N2 0Jr«vcL^, ffl?N2i»c«vsLdt, -E-n-en 
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n*>nz>. z.<D®&tt\z&n\i* vcwsl^^ 
[0 0 3 6] siuii *»ea§i«Evcc. vss* w 

ht\ZVT, ^y^WaTSSajEVCL, VSL^«t 
tfVCLB, VSLBS«£-r^lHlB<0»^-||«« 

tO 0 3 7] B<K #ffileI»kHSgtRl 0* Rl 1» R 
1 2 t^-XiX5^«8»^NPN^WPN 
P^OA-ftf-^ • h7>yX^Q3> Q4£lcfc0« 
j£LTV>*„ Q 5 V C Lf»ffi(»N P Nf /t^f 
• b^>i>X*> Q6k*VSL mmmtoPN-PMrt-ftf- 
7» h7>v^^ Rl 3\3JHTXm<Dim. CIO 

i 2\zwmm<D&&rc$>z. zommzzvvcL 20 
tvsLicii -en-en 

VCL = «R114*12)XVCC+(R10-R11-R12)XVBE) / <RHH- 
R11-HU2) 

VSL = CR12XVCC+(R10-«11-R12)XVBE) / (R10+R11+R1 
2) 

&*«EE)<me>ns. fcfcTU CC"C«VSS = 0 Vt 
4£5&bTV>£>. £;fc, VBEIi/H#-7- h7>^ 
*<D^-X • X5!y^lBOJB*|Rl«JEE»TT*D»0. 
7 5ViST^. W^tf, VCC=3V, 0.2 5X 
R 1 1 =R 1 0=R12O»^lC», VCL=2 V, VS 30 

[oo3 8] his xxttmztemkw&omto—n 

[0 0 3 9] nBIIC^UT. CHP6£CHP7H3M* 
S I G7»CHP6**6CHP7K/h4»: 
fifrZ>tt9&^*r3&£0>«4ML DRV16 «m#isco 
REC 1 7ttfl»<Da«0BT**. ES»[h] 
KDRV1 6ttBl 3^DRV1 2 fc, S^IbIKRE 
C 1 7IMU 3*©REC 1 3\Z^L1t%(Dt. 40 

[0 0 4 0] z.<D<k?temmz?-Z>z.tlzJ:r). «B<2> 

iir«z: *&. m^mnfttiimiztt-DTR 

[0 0 4 1] *«®K^!y^(0«*^A*(eI»r 
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I L« ax = 0.8 V, H I GH^JSV^S/hfllV I H 
kih = 2.4V) ©A*fc»bT> CMOS>f>/t— 
KMK*Wft*ft:&* f«»«>«l**S<T*»: 

*v t^iB«**^fcA *«w<osm®B^ffl^n 

[004 2] 016 J: S*«lel»<D#i<D-^ 

imt**. *jnawctt, ■i6&r«l asuaKn 

10 0 4 3] HBK:*^T, CHP8tCHP9lift« 
B»W^ S I G8«CHP8^6CHP9IC/h$3^ 

m^flivftfiuk-r^fctt^flm. drvis 
cniaffik rec 1 9ii«-^cD^ei5iKT&^. enn 

BDRVl 8ttNPNJ*/C'f:#— 5 • h7>yX^Q2 

o^ctrXPNP^t-f#-^* h7>^Q2ii:<fc 
^~x*B t *MM-*«k'3 tcia^cMos-r >/^-^ 

0»^6««L,T^S. CMOS-f *I3»CDW 
ttflElCtt, VCLB^itfVSLBfc^T. ttSHK ■ 
>A— ^IsI»c7>A^JK«SW^;i'tLTVCL+VB 
E, tel^;i/£LTVSL-VBE£#*«fc5lCLT^ 
-5. ^n^<fcD, m^«8CD^@(Ctt, (VCL-VS 
L) fcfl* *o 

[0 0 4 4] £<D<fc5&»j*Kt^££fc:,fcD, **<d 
$nrv>-6fca6, hi 5<z>«£jt«T« x&tt&timM 

[004 5] 017^^02Ott*S^I:«CMOS 
fit «SO/h£fc*g«^^SA*£UT, 

jfje^smK^ n v z ftMT?mm?z*$temn&<®iz 
&»?*&5tzvitm^&®&<omvtt&7Ki,T\,* 

[0 0 4 6] mi 7\*2-D<D\JlAtB<DR&&Wm 
(N AND) <D«*jB*Q^ffl*r^«i:'5fcLfcg^2 

&\zm\s'*)\'<D£2\ztni3Qt>ti&i"<)w 

B<DMI£©^B-ba rcote*t&fflfc- 03©^J£«t 
HflL ^Ofil/WVSL, BSP^JVa«VCLTfc 
*. RKOTB-barlt ffit&0KlC.i:oT3S£;*U 

»^$ti:Tt><fc^. C<Z>lsI»«H3*OREC4IC^^ 
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X£\ T N 7 0 v TN 7 1 > TP 7 0*3«fctfTP 7 1 \Z 
<fc D*AU A*ft£»*"r£#fclE£y- hW- h 

fee 

[0 0 4 7] ^C^C0lHlSO»fP€rKW"rs. A*B# 

£€rfc:te, h7>^X^TN7 0^#*I«E TN 7 
1 M^N4 0fcM£I^;P<hfc£« £ 

So -75n A ^7 B #*#5 U s<)V<D £.g\Z \ts h?>i?X? 

tn7 otmmvtm* tn7 i##*attffi<hfeo* sa 

^TP7 0 TP7 1 ##3ra#t8 £fe 
ffl^N4 lfcA#AK«LV>V^£fc*« 

ot> ta*Q^«A^A<7>s4gta^^#ens. sine 

£0, A*AtB*ttfeJCiiil/^;KDi:^(0^a5^fi 

-Tfcfc*>* A£BCD£te3frS8t (NAND) (0 20 

w»&Mk&mf) q \z& en^. 

[0 0 4 8] 01 8fc£2 ^©A^AtBO^teS&MfP 
(NOR) <Dm&&&Q&MJ]TZ>£5\Zl,1tm^g:m 

^^TN7 SaQnaiMk TN 7 6 39lff«X«e>2:a: 

T P 7 5 ^»im T P 7 6 *t#*B«tt&& D> « 5^ 

^HckSffc, m^Q^i^Wwfc*. — a^jb 

ttfe TN7 6#«WltftD. «HTN4 5«AAA 
\zmis\,*l"<fr£U2>* h7>^TP7 5*t 

TP7 6A<iI«I^0, «f : fN4 6fc 

A^A0DRKfflA^#e.n^o c*isj;tK AilALB 

A&BoKcaftsn (nor) omsmx&mfiQ 

[0 0 4 9] 01 9*2 3:2© A*J A, B^J:tfG<D£fi 
■HM (NAND) ©RRiie^Q^fflyjTSi^iCL^: 

Bflt* AAA, B*AtfC#ftfciSU^©£*fc» 
N5 0*3<fcttt8^N5 Iin^cfc 
A^AtB^<ttfC^t^)«cS5W^;^i:^co^m 
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(nand) 0m*mmmui3Q*zn&ti*. 

[0 0 5 0] 02 0tt2a©A*A£B©SMMM*I 
(EicIusive-OR = EOR) omnm&Q&mtltZ 

<fc 5 \z \^frmn&m&<D®&M&<D--mx$>z><> ? 

;k -€*coffiO«t^JC5itB*Q^U^t^:^ A*B 
sVSBW^Ot*, "TfctoSA^B-b ar^Kil/ 
<0fc*K:tt» h?>S?X*TN8 5#*Mtt«, TN 8 

^fcfc*, h7>^^TP8 5^fim T 

P8 6^#**attffiifcD, fflfN 5 6 tAAA tWC 
l^Pfctt*. bfc**t>T, £B*QttA^A(DS«iiiai 
fcfc*. A^B^W^CDt^rtCtt, h^>^ 

7^TN8 5^##a«S8> TN8 6*<»Mfii:ft: 
0* SS^N5 5«A^JA-ba ril^UV^ii&S. 
*fc» h7>^^TP8 5*«*»i«E TP 8 6** 
#a*fc&£&!K igffN 5 6 fcA2> A- b a r tHC W 

ft*.. rnectO. AAA&BOttttWaikl (EOR) 

[0 0 5 1] ^±<DmmWZ^1t^\Z. *«WKJ: 

J&~t2>Z.£7!)rp]m\ZfrZ>. *3893«£U:<D3£fr6ef 

\z^x*>mmizmmx%z>c t i*a §bt*«. 

[0 0 5 2] |g2 1^8H2 3li*^l:a:5CMOS 
tt, /jN^^A^m#^B^bTfc§&SU^SriEair 

z>. —mz, cmos ftaiEis^ >^ - 7 x - 

nU^)ULVX\t. CMOS^;WtTTLU^;VC02 

U^)V<oai3l&U^JV (VOH) CDS/hfllVOHmln 

ttt*«V^ (VOL) ©SMVOLmaxtt, C 

MOSU^;l/05«^> 

VOHmi n=VCC-0. 1 (V) 

VOLma x=0. 1 (V) 

TTLW^<0«£\ 

VOHm 1 n = 2. 4 (V) 

VOLmax = 0. 4 (V) 

e^>^-7x-X^lTll ;t-f*-7LSI*A 
-fCMOS-LS n?fl^6nftECL^f>*-7x-^ 
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VOHml n±?~ 1. 0 (V) 
VOLmax^-1. 6 (V) 

ft) oisaDtcffVi, ss»ft^ffi«^t:*^<^*tis<t 

«:/H77^«EMBtt5fci6 % (<h<£X 

C 5 Lfc»r L V W - 7 x - X tt^T©&# 
[0 0 5 3] 

(1) ifwivta!, *s^tt-enaTT> 

CO 0 54] 

(2) X^>/t-ftta8 (AWVlHmin£l±ftS^ 
£. 

[0 0 5 5] /hSfcA 

@&<oey&, ®i 5^®i 6ic^ufc^ ^T^ite© 

[0 0 5 6] 02 lii*^{CiSCMOS^«[pIKC0 
AA®)6©-ii^|^bTVi<5, ##?2fS0gteB 1 5& 

TN90, TN9L TP 9 O^TP 9 1 TiB^& 
*.&t><ZTC**. TN9 0tTP9 10!)y-h{:}l 
n^nS*P«EEVRN^:VRP$9liPbT^-5o VRN 

VRN=V I H+VTN+VTP 
VRP=VI L-VTN-VTP 

teZ>mzfcz>J:$\z\sT^z>o c:;:, viHtviL 

IiA^®^CDiffV^tffiP'^k VTN<hVTPttN 
^*^h5>^X^iP^V^;Vh^>v ? X^or>L# 

[0 0 5 7] A* I N<D«JE#VI L£ 0 fefit'&gl;: 
TN9 14TP9 1#*»im TN9 0 tTP 

9 otfmmkmttzvx* «fN6 oa««'u*wfcfc 

lfitel^I^fc*. A* I NODfijE^V I H«fc 

QfeSSV^^lCtt, TN9 1tTP9 1^im T 
N90i:TP90^|lttJg^t, 8fN6 1*t 
BWWfcfc*. -eoiB*, ffl*OUTteffiw*;V£fc 
0, «tFN6 0f*Sl^;V<hfc*o COcfcSlC, /hSfc 



18 



[0 0 5 8] 02 2(Uc»ntC<k«CMOSIDniSn»0) 
/ A*t5r%Offi<D— mSWS^LTV^. ^CTH VI 

L=o©»-&©A*HB©«ijam*a«-r. tni 

0 0-TN10 3liNft^h7>^ TP 10 

o-tpi o 2JiP^^^;uh^>^x^Tr*-&. tn 

1 01©y-hlCtt»p«EVREFl*BttPU 

i0 V-XfcttTNl 0 0£TP 10 0 t^S^CMOS 
-f>A-jr««lT^«. AA»TN10 3 

1C. -f >A-^-CEK^n«:ffl*ttTNl 0 2IC8I1DU 

CinSTNl 02, TN103tTP101, 
TP 1 0 2 £TI^;P&»®K**JSLTV>*. S*P* 
JEEVREF IGDteta, VREF1=VIH+VTN+V 
TPft£tt£UTV>*. CdlC. V I H«A*S^O» 
VTN£VTPfcm^*JVh^>i?X^£:P 

[0 0 5 9] A27 I NcomJBEdtO (V) ®&«lcli. *f 

TN 1 0 3 TN 1 0 2]Q««9WB^? 

T, SS^N 6 7 OTBWUk 88TN 6 6aWHWW£ft 
tBAOUTBBl/^iM. ifilc, A 
^3 I N<Z)«EE**VI H£D*X»&*K:tt. -f>/t-^ 
C0tH*N6 5»filx^&«:«. L&tftoT* TN10 

tax. aiAouTttfii/^^s. dco^'Sfc, /j%<* 

[0 0 6 0] 0 2 3tt*ft«fCJ:5CMOSft«Stt<a 
A*@»©*SO— *B«««l/TV»*. CCTtt, 02 
2fc«Lfc«£PML V I L=0O*&OA^J[hI»^)« 
0*> TN 1 1 0-TN 1 1 2ttNft* 
;H^7>yX^ TP 1 1 0-TP 1 1 3ttP^**Jl< 
h^>i>X^Ti&£. TNI 1 1 <&y- HcfcfcSipmffi 
VREF2£EPftJLTV>*. ASBTN1 1 OtTPl 
40 lOfcBQoU TPllOW-AtTNlllOV- 

«ftt>9K. TNllUTPllOTNft^h^ 

>^x^ttt*»©«fp. -rato*A»*«ftu^fl!)t 

£^§H,TV>*. Ctt^TNl 1 0, TNI 1 I43<fctf 
TP 1 1 OKU 3SICTP 111, TP 1 1 2£»£tt 

EVREF2 0<Ktt, 
VREF 2=V I H + VTN + VTP 
50 tt*MK:LTV>*. V I H^A^J^CDKU^ 
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*)v h> > v x * o> l # ^mnm omtm-v & 

[0 0 6 1] A* I NCD«JE#*0 (V) 0££tCte* T 
N 1 1 0##3»a«ffi, TNllltTPl IQ&mm 

U^tft*. i»t- A*IN<D«B:#VIHJ;D*>* 

tn ill tTP 1 1 o&#mmtms t 

N l 1 OtfSS&tfffitfcoT* JlffN 7 0 *** 
jil^OUTlifil/^t^S. £0><fc5K. /h$&A;*3 

to o 6 2] &±&^fcA;*0s&£JB^nfc£ 

[0 0 6 31 «U»«lfcJ:^"C*SlM«>iMi*« 

Tteftv*. :^ttCMOSh7>^xm 

So 

[0064] 

JltWLS I £S«T#*o 
*ntt«M»IB<0**l'frt'*I-S I £g«T^*o £ 

[01] 



i0 



37 



30 



[01] *»B©»«fc8:*|ll?8T*«««l 
[H 2 ] HI fc:fctt*«EEtt»H 

[@4] fl&taisus 

[05] 04OIII»t*l8T*fci&O*S5Kf-J;Sl5ia 
[■6] AB*»^S8 

[0 7] *^oa*«^"r^«)<OK4i:05<O[5ISST 

[08] #5SW<D$m£^T&i&CD04 £0 5 (DEBT? 

[09] *«W<©»aW»*l8irr 
[010] 09 Kl*5lt*«flEa»80 
[011] *^9I^NANDy— hlUKfcaffiU^* 

[01 2] *J8S(!!)rt««««E*«*"r*H»©*l|e 

[013] /t*#— 9 h^>$>**fcJB^fc*SM!0>* 

[014] VCL, VSL f VCLB, VSLB*£lHl 

[01 5] *5B9!&^!y^WO«^6aiKfll^*:«©* 

[01 6] *J89I*^!y^IBfl!>«*e»^^&*fl>* 

[017] *m\&&m®mzm^it4&<D$mm 
[018] *«w*»aia»fti«v>fc*fl)sw« 
[019] **M*M®»«c«v^fc«<oaaB#s 

[02 0] **W«»»HKK:*^fcmo«W'l 
[02 1] *»W=&A^JlelKt:fflVift:ttO^Sfif9 
[0 2 2] *««*A*l3BK:«Vi«:*®*IIS«l 
[0 2 3] *^^A^JlMBtCfflV^m«)^JBW 

CHP1-CHP9-Sa08^ BLK1-BL 
Kl 3-*«BK^n^5r, I NV1-INV19--T 
£\ DRV 1-DRV1 8-nBllBKft. REC2 
~REC1 9-*«H*, Rl-Ri3»m Ql~ 
Q2 l-/H*-7h7>^ OP 1, OP2-g 
ftJMHBlIfc Cl-Cl 2— 

[04] 




<04) 



OUT 
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[09] 




V(Nt1) 



ii i* 



V{N1S) E0_ 



[1 0] 




H 



! : H 

«T10 OMtS 



**ra t- 



II 1] 



[012] 



(BUD 




(012) 




114] 



[02 2] 




vcc vcc 
imo 



<»14) 



'CIO 



«:mi ;!R13 



¥7 

vss vss 



C11 



C12 
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II 3] 



II 7] 





[01 5] 



[018] 



CHPB 



DRV18 




(£lia> 

vce vcc 



frbar 
8 



[01 6] 



<sai6> 
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